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THE EVOLUTION OF OXIDATIVE STRESS
INDICATORS IN THE COURSE OF MYOCARDIAL
ISCHEMIA

J. LOEPER, J. GOY, JM KLEIN, M. DUFOUR, O. BEDU, S. LOEPER and J.
EMERIT

Service de Médecine Interne du Professeur J. Emerit, Hopital de La Salpétriére 47/
83, bld de I'Hépital 75013 Paris, France

Two studies were carried out in patients suffering from Unstable Angina (UA) and Myocardial Infarction
(MI).

The first study investigated the variations of the Malondialdehyde (MDA) rate at 1st, 5th, [2th day of
treatment in 27 patients (15 UA and 12 MI), compared to 15 controls.

This rate varied in a different way, with a first peak and a rapid decrease in UA, where it regularly
decreases in MI.

The second study focused on the variations of MDA, Superoxide Dismutase (SOD), Glutathion
Peroxydase (GPX) rates at 2nd, 12th days in 53 patients (19 UA and 34 MI), compared to 35 controls. Here
again, the rate of MDA was high on day 2 and decreased on day 12. The rate of GPX showed similar
evolution while the SOD rate had an opposite evolution.

These two studies confirm the evidence of oxidative stress in acute coronary deficiency.

KEY WORDS: Oxidative stress, myocardial infarction, unstable angina.

INTRODUCTION

It has now been demonstrated in animal studies, that Oxygen-Free Radicals (OFR)
and lipid peroxidation play an important role in the course of ischemia-reperfusion.'™

I[n man, this has not yet been demonstrated, and the purpose of this study is to find
out whether the dosage of plasmatic Malondialdehyde (MDA) could vary in the
course of acute coronary insufficiency, either in the case of Unstable Angina (UA) or
Myocardial Infarction (MI).

A first study (S1) having demonstrated these variations, it was followed by a second
one (S2), during which additional indicators of oxydative stress were measured in
blood red cells, namely SOD and Glutathion peroxydase (GPX).*

MATERIALS AND METHODS

S| concerns 27 patients compared to 15 controls;

S2 concerns 53 patients compared to 35 controls.
Controls were selected among nursing staff or consulting patients, and did not

present any sign of coronary insufficiency.
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Diagnosis

Patients were hospitalized for a painful, prolonged thoracic syndrome, typical of
acute coronary insufficiency. The myocardial infarction in process was confirmed
according to electrical (a characteristic electrocardiographical evolution, with appear-
ance of necrosis Q-waves), and biological (increase of creatine phosphokinase rate
and of CPK MB fraction, measured several times) criteria. The unstable angina was

determined by an infarction threat syndrome with CPK rates remaining within
normal values.

Dosage

MDA is a product of stable degradation, resulting from lipid peroxidation. It can be
measured according to the Yagi technique, through the precipitation of plasma to
phosphotungstic acid, and by measure of the fluorescence obtained with thiorbar-
bituric acid.*® SOD is assessed by Crapo, McCord and Fridovich technique.” GPX is
assessed by Paglia and Valentine technique.?

Method
Sl includes 1SUA and 12MI, 19 men and 8 women, of average age 66 + 13 years,
with MDA dosage at D1, D5, D12; compared with 15 controls of average age
67 + 13 years.

S2 includes 19 UA, 34 MI, compared with 35 controls, with MDA, and SOD and
GPX intraglobular dosages at D2 and DI12.
Results

The MDA rate varies according to a first increase, followed by a decrease in Unstable
Angina, while it regulary decreases in Myocardial Infarction.

MDA ng/ml
300 4
250 4
200 -
150 4
100 4

50 -+ |&4

FIGURE | Plasmatic MDA in SI; *:p < 0.05; **: p < 0.01; ***: p < 0.001.
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In S1 (Figures | and 5)

MDA ng/ml
UA Dl 246 + 64
Ds 257 £ 50
Di2 209 + 35**/peak
peak 277 £ 55
Ml D1 257 + 83
D5 226 + 61
DI2 190 + 44*/peak
peak 281 + 77
Control 183 + 22***/peak
In S2 (Figures 2, 3 and 4)
MDA ng/ml SOD U/mg Hb GPX Ufg Hb
UA D2 245 + 15 5,08 + 0,94 14,28 + 4,79
DI2 233 + 4 531 + 1,40 12,23 + 5,19
Ml D2 230 + 76 5,11 £ 0,77 12,68 + 59
Di2 206 + 33* 6,06 + 1,29 10,70 + 6,21*
Control 169 + 12** 6,19 + [,29* 12,11 + 6,00
* =p <005
* = p <00l
*»** = p < 0.001
MDA ng/mi
250 4

FIGURE 2 Plasmatic MDA in S2.

RIGHTS LI MN Kiy



Free Radic Res Downloaded from informahealthcare.com by Library of Health Sci-Univ of 1l on 11/09/11

For personal use only.

678 J. LOEPER ET AL.

CONTROL D2 D12 D2 D12
UA Mi

FIGURE3 SODin S2

These results show a significant increase of MDA in cases of acute coronary
insufficiency (p < 0.001), whether they be M1 or UA. Similarly, a significant decrase
of intraglobular SOD in comparison with controls, may be noted.

MDA rates show an increase in the first two days of a MI or UA, in comparison
with controls, with a subsequent decrease at D12.

SOD doses show a decrease at the beginning, returning to normal at D12, in cases
of ML

Variations of GPX rates are of minor importance and occur in the opposite way.

GPX Uig Hb
16 -

CONTROL D2 D12 D2 D12
UA Mi

FIGURE4 GPXin S2
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FIGURE 5 Plasmatic MDA in Sl

DISCUSSION

The results of both studies show that the MDA rate is higher on the first two days of
an acute coronary insufficiency, than on the 12th day. This proves the existence of
lipid peroxidation in the course of acute coronary insufficiency, which tends to
decrease within approximately ten days.*"

This lipid peroxidation reflects in all likelihood an accumulation of polynuclear
neutrophils and platelets, simultaneous with the obstruction of the coronary artery,
its decrease within 12 days corresponding to the regression of this cellular infiltration
in this time span."?

Peroxidation is in fact simultaneous with platelet aggregation (thromboxanes and
leucotriens synthesis, enzymatic peroxidation by cyclo-oxygenase and lipoxygenase,
as well as O2- secretion or non-enzyme peroxidation), and with polynuclear neutroph-
il activation.'®!?

In this last case, O2- secretion is higher, but enzyme peroxidation can also be
detected. Finally, endothelial cells are also capable of secreting O2-. Actually, it is
difficult to determine which of the two types of peroxidation occurs, since these
phenomena are intricate and these different cells are capable of exchanging ecosanoids
between them.'*"?

The first study shows a fact which corroborates this interpretation. Indeed, it is
admitted that in a MI where MDA follows a progressively ascending curve from DI
to DS, the obstruction of the artery is considered complete. On the contrary, in UA,
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the platelet clot disintegrates in the first days, and in our study, an MDA peak is
observed at D5."

However, MDA is a poor indicator of this lipid peroxidation, and the figures
reported are only valid on a statistical basis and do not allow for follow-up of the
evolution of one particular patient.

The second study shows, in parallel to lipid peroxidation and its regression,
modifications at red blood cell level of GPX, which decreases, as well as an increase
of SOD. i

Therefore, oxydative stress in acute coronary insufficiency is reflected at the level
of erythrocytes and decreases with time. These findings concur with the observations
made in the course of alcoholic hepatitis.
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